Localization of particulate guanylate cyclase in plasma membranes and microsomes of rat liver.
The subcellular localization of guanylate cyclase was examined in rat liver. About 80% of the enzyme activity of homogenates was found in the soluble fraction. Particulate guanylate cyclase was localized in plasma membranes and microsomes. Crude nuclear and microsomal fractions were applied to discontinuous sucrose gradients, and the resulting fractions were examined for guanylate cyclase, various enzyme markers of cell components, and electron microscopy. Purified plasma membrane fractions obtained from either preparation had the highest specific activity of guanylate cyclase, 30 to 80 pmol/min/mg of protein, and the recovery and relative specific activity of guanylate cyclase paralleled that of 5'-nucleotidase and adenylate cyclase in these fractions. Significant amounts of guanylate cyclase, adenylate cyclase, 5'-nucleotidase, and glucose-6-phosphatase were recovered in purified preparation of microsomes. We cannot exclude the presence of guanylate cyclase in other cell components such as Golgi. The electron microscopic studies of fractions supported the biochemical studies with enzyme markers. Soluble guanylate cyclase had typical Michaelis-Menten kinetics with respect to GTP and had an apparent Km for GTP of 35 muM. Ca-2+ stimulated the soluble activity in the presence of low concentrations of Mn-2+. The properties of guanylate cyclase in plasma membranes and microsomes were similar except that Ca-2+ inhibited the activity associated with plasma membranes and had no effect on that of microsomes. Both particulate enzymes were allosteric in nature; double reciprocal plots of velocity versus GTP were not linear, and Hill coefficients for preparations of plasma membranes and microsomes were calculated to be 1.60 and 1.58, respectively. The soluble and particulate enzymes were inhibited by ATP, and inhibition of the soluble enzyme was slightly greater. While Mg-2+ was less effective than Mn-2+ as a sole cation, all enzyme fractions were markedly stimulated with Mg-2+ in the presence of a low concentration of Mn-2+. Triton X-100 increased the activity of particulate fractions about 3- to 10-fold and increased the soluble activity 50 to 100%.